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3 L (Currently Amended) A mutant SFE-A toxin, the mutant SPB-A toxin 
comprising two to six amino acid substitutions; and 

wherein the substituted amino acids comprise asparagme-20 of SEQ ID NO: 14, leucine- 
41ofSEQIDNO: 14, leucine-42 of SEQ ID NO: 14,aspMic acid-45 of SEQ ID NO: 14, or 
cysteine-9S of SEQ ID NO: 14, or substitution at mot e- than on e of these ammo acids; 

wherein the mutant is non lethal compared to wild type SPE-A. toxin. 

32, (Currently Amended) The mutant SPE-A toxin of claim 31, wherein the 
substitutions comprise the substitution of aspar&gizie~20 of SEQ ID NO: 14 to aspartic acid, 
glutamic acid 5 lysine or argmine; the substitution of feucine-41 of SEQ ID NO: 14 to alanine; the 
substitution of lcucine-42 of SEQ ID NO: 14 to alanine; the substitution of cysteine^ of SEQ 
ID NO: 14 to serine, alanine, glycine, or threonine; or the substitution ofaspartic acid-4$ of SEQ 
ID NO: 14 to asparaginic, glutamic, serine, threonine, or alanine ; or substitutions - at mora than 

33. (Currently Amended) The mutant SPE-A toxin of claim 32, wherein the 
substitutions comprise Qsparaginc-ZO of SEQ ID NO: 1 4 to asparttc acid , leudne-41 of SEQ ID 
NO: 14 to alanine, leucinc-42 of SEQ ID NO: !4 to alanine, cysteine-98 of SEQ ID NO: H to 
serine, or aspartic acid-45 of SEQ ID NO: 14 to asparagine,-or more than on e of the $« 
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34. (Previously Presented) The mutant SPB-A toxin of claim 3 I > wherein the 
substitutions comprise substitution of asparagine-20 of SEQ ID NO; 14, of cysteiise-98 of-SJBQ 
ID NO: J 4, or of both of SEQ ID NO: 14 and cystdne-98 of SEQ ID NO: 1 4. 

35. (Previously Presented) The mutant SPE-A toxin of claim 34, wherein the 
substitutions comprise asparagine-20 of SEQ ID NO: 14 to aspartic arid, cys£eme-98 of SEQ ID 
NO: 14 to serine or both of SEQ ID NO: 14 to aspartic acid and cysteine-^ of 
SEQ ID NO: 14 to serine. 

36. (Previously Presented) The mutant SPE-A toxin of claim 34, further comprising 
substitution of aspartic acid-45 of SEQ ID NO: 14, lysine- 157 of SEQ ID NO: 14, or of both 
aspartic wfcWJ of SEQ ID NO; 14 m& lysine* 157 of SEQ 3D NO: 14, 

37. (Previously Presented) The mutant SPE-A toxin of claim 36, wherein the 

s ubsti tut ions comprise aspartic acid -45 of SEQ ID NO; 14 to asparagm© or lysine- J 57 of SEQ ID 
NO; 14 to glutamic acid. 

44, (Currently amended) The mutant SPE-A toxin of claim 36 43, wherein the 
substitutions comprise aspartic acid-45 of SEQ ID NO: 14 to asparagine, lysine -157 of SEQ ID 
NO: 14 to glutamic acid, or both aspartic acid-45 of SEQ ID NO: 14 to asparagme and lysine- 1 57 
of SEQ ID NO: 14 to glutamic acid. 

45, (Previously Presented) The mutant SPE-A toxin of claim 31, wherein the mutant 
has at least one of the following characteristics: the mutant has a decrease in mitogemctty for T- 
cells, the mutant doe* not enhance endotoxin shock, the mutant is not lethal,, or the mutant is 
nonlethai hut retains mitogenicUy cornparttble to that of the wild type SPE-A toxin,. 
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8L (Previously Presented) The mutant SPE-A toxin of claim 3 1 , further comprising 
amino acid substitutions at residue lysine- J5? of SEQ ID NO: 1 4. 

82, (Previously Presented) The mutant SPE-A toxin of claim & 1 1 comprising amino 
acid substitutions Iysme-I5? of SEQ ID NO: 14 to ghiiamate and asparagifie 20 of SEQ ID NO; 
14 to aspartic acid. 

S3, (Previously Presented) The mutant SPE-A toxin of claim 3 ) , comprising amino 
acid substitutions at residues asparaginic of SEQ ID NO: 14, leucine-41 of SEQ ID NO: 1.4, 
leuc me>4:2 of SEQ ID NO: 14 T aspartic acid-43 of SEQ ID NO; 14, and cysteines of SEQ E> 
NO: 14, 

85, (Previomiy Presented) The mutant SPE-A. u>xin of claim S3, comprising amino 
acid substitutions of residue asparagtoe 20 of SEQ ID NO: 14 to aspartic acid, (eucms-4! of SEQ 
ID NO: 14 to alanine, tarcin*42 of SEQ ID NO: .1.4 to alanine, aspartic acid-45 of SEQ ID NO: 
14 to asparagifie, and cysteine-98 of SEQ ID NO: 14 to serine. 

46. (Cuaently Amended) A vaccine fox protecting animate against at least one 
biological activity of wild-type SPE-A comprising: an effective amount of a mutant SPE-A toxin 
comprising two to six amino acid substitutions; and 

wherein the substituted amino acids comprise asparagine-2G of SEQ ID NO: 14, leucine- 
41 of SEQ ID NO: 14, ieucine-42 of SEQ ID NO: 14, aspartie acid-45 of SEQ ID NO: 14, or 
cystdne-98 of SEQ ID NO: 14, epsutetito iow -at-mo? e-t-hmHme -of tl^e^mmo-aeidsy 

wherein tfie mutant is nonlethat compared, to' wild t>pe SPE-A toxin. 
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48. (Previously Presented) A method for protecting an animal against at least one 
biological activity of a wild type SPE-A comprising; administering a vacc ine according to claim 
46 io an animal. 

49. {Previously Presented) A method for reducing symptoms associated with toxic 
shock comprising: administering a vaccine according to claim 46 to an animal 



47. (Currently Amended) A pharmaceutical composition comprising; a mutant SPB- 
A toxin in admixture with a physiologically acceptable carrier, wherein the mutant SPB-A toxin 
comprises two to six amino acid substitutions; and 

wherein the substituted amino acids comprise asparagme-20 of SEQ ID NO; 14; leucine- 
41 of SEQ 'ID NO; 14, leucine^ of SEQ ID NO: 14, aspartic acid-45 of SEQ ID NO: 14, or 
cysteme~98 of SEQ ID NO: 1 4, o*^rf*a*ki^^ 

wherein the mutant is nonlethai compared to wild type SPE-A toxin. 

5 1 , (Currently Amended) A mutant SPE-A tm m ? the mutant 3PE-A toxin comprising 
one to six amino acid substitutions; and 
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wherein the substituted amino acids comprise leucine~4t of SEQ ID NO: 14, Ieuti'ne-42 
of SEQ ID NO: 14, or a*partic acid 45 of SEQ ID NO: 14, <H^tbrt» fation at more -than one of 

wherein the mutani is nontethal compared to wild type SPE-A toxin. 

52. (Currently Amended) The mutant SPE-A toxin of claim 51, wherein the 
substitution comprises leucine -41 of SEQ ID NO: 14 to alanine; i.eucme-42 of SEQ ID NO: 14 to 
alanine; or aspartic actd-45 of SEQ ID NO: 14 to asparagrne, glutamme, serine, threonine, or 
alanine~e * -substitution al more than o ae-ft&hese amti>o-4reids, 

53. (Previously Presented} The mutant SPE-A toxin of claim 5 1, wherein the 
substitution comprises aspartic acid-45 of SEQ ID NO: 14 to asparaginic, 

54. (Previously Presented) The mutant SPE-A toxin of claim S3, further comprising 
substitution of asparagine-20 of SEQ ID NO: 14, substitution of cysteine- 9-8 of SEQ ID NO: 1 4, 
or substitution of both asparaginic of SEQ ID NO : 14 and cysteines of SEQ ID NO: 14, 

55. (Previously Presented) Tlie mutant SPE-A toxin of claim 54 t wherein the 
substitutions comprise asparagine~20 of SEQ ID NO: 14 to aspartic acid, cysteine-98 of SEQ ID 
NO; 14 to serine* or both asparaginic of SEQ ID NO; 14 to aspartic acid and cysteine-98 of 
SEQ ID NO: 14 to serine. 

57, (Currently Amended) The mutant SPE-A toxin of claim 51, wherein ihc mutant 
SPE-A toxin comprises two to six amino acid substitutions; and 



wherein the substituted amino acids comprise asparagine-20 of SEQ fD NO: 14, leucine' 
41 of SEQ ID HO: 14, ieucine-42 of SEQ ID NO: 14, or aspartic acid 45 of SEQ ID NO: 14ror 
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58.. (Currently Amended) The mutant SPE-A toxin of claim 57, wherein the 
■substitutions comprise substitution of asparagirie-20 of SEQ ED NO; 14 to aspartic acid, glutamic 
acid, lysine or argimne; substitution of leucin&41 of SEQ ID NO: 14 to alanine; the substitution 
ofteucine-42 of SEQ ID NO: 14 to alanine, or substitution of aspartic acid-45 of SEQ ID NO: 14 
to asparaginc, glutsmiine* serine, threonine, or alanine *- or substitution at more than one of those - 

■ l-v I i I f I ,E VP ttVTtl ^ i 

59. (Currently Amended) The mutant SPE-A toxin of claim 58, wherein the amino 
acid substitutions comprise a$paragine-20 of SEQ ID NO; 14 to aspartic acid, leuci«e-4i of SEQ 
ID NO: 14 to alanine, teucine-42 of SEQ ID MO: 14 to alanine, cystdne-98 o f SEQ ID NO; 1.4 to 
serine, or aspartic aeuMS of SEQ ID NO: 14 to as-paragineref^fe^ iutio^ - at more ifaan - oae-of 
■ th e s e am^o ttekfe , 

6 1 . (Previously Presented) The mutant SPE-A toxin of claim 5 3 f comprising 
substitutions at asparagine-20 of SEQ ID NO; 14, at cysteine-^ of SEQ ID NO; 14, or of both 
asparagi:ne-20 of SEQ ID NO: 14 and cystehie-98 of SEQ ID NO: 14, 

62 . (Previously Presented) The mutant SPE-A tox i n of claim 6 1 , wherein the 
substitutions comprise asparagine-20 of SEQ ID NO: 14 to aspartic acid, eysteinc-98 of SEQ ID 
NO: 14 to serine or both asparagine-20 of SEQ ID NO : H to aspartic acid and cysteine-98 of 
SEQ ID NO; 14 to serine. 

63, (Previously Presented) The m utant SPE-A toxin of claim 5 1 , further co mpri si ng a 
substitution at a cysteine* 
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72. - (Previously Presented) The mutant SPE-A toxin of claim 51, wherein the mutant 
has at least one of the following characteristics: the mutant has a decrease in mutagenicity for T- 
ceils, the mutant does not enhance endotoxin, shock, the mutant is not lethal, or the mutant is 
nonlethal but retains mitogemcity comparable to that of the wild type SPE-A toxin, 

73. " {Currently Amended) A vaccine for protecting animals against at least one 
biological activity of wild- type SPE-A comprising; an. effective amount of a mutant SPE-A toxin 
comprising one to six amino acid substitutions; and 

wherein the substituted amino adds comprise leucme-41 of SEQ ID NO: 14, leucine- 42 
of SEQ II) NO: 14, or aspartic acid 45 of SEQ ID NO: 14, e r substitution, at m effe4hiffl4m^ 
those am i no acids, 

wherein the mutant is nonlethal compared to wild type SPE-A toxin, 

75. (Previously Presented) A method for protecting an animal against at leas* one 
biological .activity of a wild type SPE-A comprising; administering a vaccine according to claim 
73 to an animal 

76. (Previously Presented) A method for reducing symptoms associated with toxic 
shock comprising: administering a vaccine according to claim 73 to an animal 

74. (Currently Amended) A pharmaceutical composition comprising: a mutant 5PE- 
A in admixture with a physiologically acceptable carrier, wherein the mutant SPE-A toxin 
comprises one to six amino acid substitutions;, and 

wherein the substituted amino acids comprise l.cuctnc-41. of SEQ ID NO : 14, ieucm.e-42. 
of SEQ ED NO: 14, or aspaitic acid 45 of SEQ ID NO: 14, or sttb^ittition at -rno^nin one of 

wherein the mutant is nonlethal compared io wild type SPE-A toxin. 



